
Modclling of W i n d  IIired io]I  Sip, II:IIS i]l }’o)ari]netric Sea Surface I]rig;htness
‘1’(’lll])f  1 aturc!s

Almtracl A  }Jrclill]itlary gcol)hysical II IIIlt 1 11111  ti)li,
rclatil]g tlIc  sca slIrfticc l)rigl~tncss  kvn])crdl 11]1+ lo ( ( t ;III
surface wi]ld  sl)ccd  aII(l dirccoioll, \\ ’as (l(’\’(’loJ), (i Ilslllp,
tllc dat,a  a c q u i r e d  at 4[)0, 55°, aIId 65° iIIt itl,ll , :IIIp,l  IW
l)y Jci l’rol)ulsioll  l,al]olat,ory’s ( J ] ’ ] , )  :Ii]();if(  I  !I :IIC1
37-GIIZ  lx)larilllciric radiolndcrs ill 1994  illl(l 1!!’,’!)  l/l-
Clio]nctric tclll})craturcs froltl all ])olarizatioll t’l,i~lllll I II
dcr cloud free collditfliolls  slIowcd  clear dc}MIIdcIIt( I.~11 s II
face wind dircctiol], WJICII  tllcrc wm striill15  (II $1 ,It(II 1
c l o u d s ,  7~, alId  7), w e r e  sigtlificalllly  infll]cllftd II} tlI ~ If I

diatioll frolll clolld watcrj 1)111 tlIc I)olarilrlttri( (11:11:111

(i w a s  fouIId  to l>c illsellsitivc to c l o u d s .  “1 III( I‘( II ~~ I
IIarl]lollic cocflicicll(s 0 [  tlIc wind dircctiol) siy,];]’h I::( I(

d e r i v e d  f]ol Il Cxl]crill]ctltzil  data  find rclatml (<I ili( IIili[l
sl)c~cl all(l (Ilrccljol,, iilcidcllcc allglc and lIt{j[I<II~) I l l

gctlcral, a l l  IIarltlo]lic cocflicicl)ts ilicrcasc,  fr(II II lc)~i 1(I

II)odcratc w’illd S} KUIS) cxccl)t tlIc sin 20  (O II II)t IIIm Il (If

{J at 65° illcidcllcc,  wllicl} )malicd  at l o w  ]~i~)(l. IYIII II  ;i
l)cak-t,o-l)cak al)l])liiudc of 0.6 to 1 Kc]vill  al {\l\(,\i(  :{ 11/*

wittds. At II]odcrak WiIId  SI)CCCIS,  4 5 °  illcid(llc, illl~,l,  ( \

IIil)its larger sccotId  IIarltlollic sif;tlals, l)lti SIII;I III I ~il-1
IIarnlonic signals) tlIaII  )Iip;llcr itlcidc]lcc aII/~l(s, \! \IIi (II
rcctioll sip,llals w e r e  si)))ila~ ill 19 a]ld  3 7  (~ 117 (“llilllll(’1’,
l)llt tllc 37 (;l IZ Cllalll)cl  sliowcd  a slightly s\I(II,~:  : ,i,, il
dircctio]l sc]lsitivity tJIIa II tlIc 1 9  (;IIz Cl IaIIIII1. ‘1)1! II
sulk sIIggcst l)roll)lslllp,  alJ1)licatlolls o f  l)assli{  11111 II) IiII(

radim]lctcrs  to occall wil Id vector  lllcasulclll~  III:

lNrl’l{ol)ll(7J’10N

‘1’lIcm Ilas lmclI aII i]lcrcasittg itltcrcst in t}Ic :fI,l,lI[:( i{ I I I  I I!’
lmssivc l[)icrowavc radio] llctcrsfor oc.cal) wil)(l V(VIIII  III( ,1
surc]llc~lts  [1]- [9]. Aircraft, radiol]lctcr  lIICaSLIItIII(  111<  II( I

forltlcd at lIcar IIOIIIIal illcidrllcc a]lglcs [1, ‘ii, 111( !; S’il,;  i
data at 53° il}cidcllcc  allp,lc [2], aTId IIIC aircraft lII~lj:I il I( 1
r i c  radiolllctcr 111(’asllr(ll](llts  a c q u i r e d  a t  30(” 1{, bl)’ ]h]
ltavc found tlIc dc})clIdclIcI  of  sca  surface I)]iy,lll  II( -.:.1 I

l)craturc 011 }vi]]d dirccli(,ll  over a large rall:~ oj ill 1111  II I
allglcs. ]Iowcvcr, ilIcsc cxlwrilllclltal d a t a  al~, illw(ll( (III

f o r  dcsigltitlg  a sl)acclJorlIc scl]sor  f o r  occaII  v, ilil s II
il}g, ‘1’0 ol~taill  a  l)cti,cr ulldcrstalldillg  of ilII 11, <III, III >
dcl)clldcllcc,  a l{;i-l~alld  ( 3 7  (~llz) })olarill)clric l}i~ii[lll
tcr w a s  l)uil( a]]d illi(’glilt~d  wit]l  Iltc l{-l)at  Id ( 1!1 (~ II) I
.

‘J’l,is  wo, k was ]IcrforIllml  IIr,(lci a  co]ltrac( wi[l,  (III ‘\itI 11111

AcroIIaut  ics aIIcl  SImcc Acl,ttiliist]atic,,, at (lIC Jc(  l’I,  I,tIl+Iu  I 1,
ratory,  Cttlifol]lia lIIs(i(tltc  [)f ‘Jkllllology.

]adi(,]tlrtcl IISC(l it) t  11( 1 !)93 WINl)liAl) cxl)crirnmtts  [8].
‘1’]IC  (](l;,  ]fl(’(]Ll(’llCS SJSICIII WaS  jlltCgratCd W)it]l  th(! NASA
l)t’-~ a]l(l flowIi ill JIIlyAIIgus[ 1994 aIICl Nfarcll-hlay aIId
Scl,t<IIIIIIr  199~J OV(I occal I I)uoys  to ol)taill  lnorc cxtcll-

~o to ~,rjO j~lcj(lC1lCC  angkf+,
siv(, II I(;19111V[II(11(S fr(]lll 4,J

hl l(:liO}l’A}’lI;  l’ol, Alilh JII:rl’l{lC llAl)lOMl:rJ’lW

l;lcctrolrl?l~,t[ctic  wavm  cltlittcd frmn llatura] IIlcdia duc
to liill(ll)ll) tllc] II Iiil IIloti(ltt  of electr ic  cllargcs arc in gca-
fral )J:il lially l>olari~d. ‘lb fully cllaractcrizc tllc l]olar-
izat  i(lll state of a ~)artially ~~olarid tllcrlnal radiation rc-
(Iuir(s follr Stoli(s IItll:illlctcrs  1, Q, (J, allcl V. 1= ~i i-lit
tcJ)l(w,’lIts tllc total lii(liat C(l cllcrgy a]]d  Q=-7~,  -  !/}, thC
I)olalizalio]i l)alat Icc. ‘/j, altd ‘/), a r c  tllc I)riglltllcss tmllI-
l)crii(llr(~  o f  Ycrtical  ;III(l Ilorizo]ltal )m]arizatiolls, wllilc
L] alI(l I‘ cl~alac(cri~( tllc corlclatioll l)ctwcclI  t h e s e  t w o
,.,rt,]lo:,oli:il lK)lar ivlati(~ll.~. A  tyl)ical al)l)roaclt for  (J arid
1’ II ILaSIIIClIIClIlS i s  10 caIry out tlic Imwwr lncasurcmcl]ts
,It 4F1°-lillcfilj -  4J)0-lilicar,  l(ft-llal)cl-circlll:lr, a n d  rigllt-
lItiII~l cilcular I){darizatiolls. I\y clcl)oting  the  brig] ltllcss
l,clll~!era((lrc  lll(:~<llr(,lll(llts  at t,l Icsc four l)olarizatfions as
‘/~,5, ‘/~,1:,,  ‘/},, illl{l ‘/1{, /1 and  1~ ca]i  I)C d e r i v e d  frolll
Illcs( f’ollr I)riglllllcw> IIlc;lsllrollellts as U L 7~~ -  Y: ~q
;Illd 1’ : ‘/}, - 7){.

1“01 }! 111(1 -pyllcl’atc(l Sla Slll”faccs, tllc surface s})cctruln
is cx}~cctd to l~c sylllllwlric lvitll  rcsl)cct to tllc w i n d  cli-
I(cticlll  (fJt,, ). l)clI(Jtc  tlIc  azilllutlla] olwcrvatiol] allglc o f
Iadiolllclcr look (Iircclit)ll  }vitli fj+ and tl)c relative azilnutl]
:Illgl(’ wi(ll  + : $,, ~, YuclI ct a l .  [10] dcrivd frolll
TilaY}Ycll’s cqllatlolIs  Ilsiftg  rcflcctioll syll]lnctry t h a t  Yi
:IIId ‘/)} itrc CVCII fu},cti(>lls o f  ~, a}ld [J a}~d V  arc OCICI
fllllctions of ~. llcIIcc, cxl)altdcd to tlIc sccol Id IIarltlollic
{d’+,

r,
Jt, v :/;, (, -1 ‘1;, ) Cos 1#) 4 ‘1; ~ Cos 2C/J (1)

‘1 j{ <-’ ‘/ /,[, -{ ‘/ ;,] Cos Cj -{ 7),2 Cos 2{1 (2)
[j :.. 1/, sill <J -{ lIz sin 2~J (3)

l“ ? 1’1 sill ~1 -1 l~z sill 2f# (4)

/\ll cocflicicllts  il[(’ fu[i( tio]ls of s u r f a c e  wind S])ccd, illci-
(i[IIct aIIp,lc, all(l frcqtl(llcy. ‘1’llcrc arc also indications
t Ilat tllc s(a stiff’acc sl,cctrultl i s  ilifluc[lccd hy tlIc llrcs-
PIICC  (I[ l:IIgc  waves  aIId tlIc  atlttcxg)llcric  l)oul  Idary l a y e r
:[al)}lity, Sitlc( s(a s[IIftIcc  l)riglltJlcss tcll)I)cratorcs a r c
IIIflIltIIcc(l  }ry ilI( sulfacc scattcrillg, it i s  tllcrcforc l)os-
sIl~lc tlIat tlI{ I):]rlllollic c(wflicim)t,s a r c  a l s o  functions o f
sllrf:i(c t(llll)(ral (Ircs aII(l sigtli{icallt wave  IIcigllt.
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1st ar,d 2ncl Harmonics of U
Clear Shy and Thin Clouds
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Wind Speed @ 5 m height (nlk)

IJigurc 3 .  Q] alI(l  Q, fr(,ItI  19.35  a,Id 3 7  (/117 .ll)l iilwl  I<,
dioltlctcr  cl Ialll I(ls  vcrsIis lvill(l sj)cec] at 5 III (  !( lci(i,,.l,  (,J

Y;)- 7),. (a)o= 45 °,(1) )0= L5”,  a,,d (c)o: ( , ’ , ” ,

itaticIII  o f  ]mssivc JIlicro}vavc radiol[lct,ry aII(l t(I (l(i~ .)))

teclltliqucs 10 Ic(l IIcc tfI(w dlrxts.

A(;l<N()\!~l,l:l) (;AJl:NrJ’S

‘J’IIc  aIItlIOIS would l i k e  k)(lIaIIk  St,cvcI~ ])it, ar(l[,,  .\III:II[

l{itiyalmra, ])avi(l oromo,  ])a,vi(l ]lIIyIlll,  :,11(1  :;(,,, \’,
Nglticvll  of J1’1, f o r  tflcil t,ccllnic.a] IIcIIJ, aII(l JI)II  II l~IlltI,
Chrisii Scoficld, (!llrishlillcraltd tlIel)(~-8  ilil Cl:ir[ Iii{,lll

c r e w  of t,l Ic N A S A  AI IICS ]lcscarc]l ckIIt,cI  Ic, r ;I\.!\( II t +
itl a i rcraf t  flight l)lallllillg aIIcl cxl)criltlcllls.
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